WORLD INTELLECTUAL PROPERTY ORGANIZATION 
International Bureau 




- PCT 

INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(51) International Patent Classification 6 : 
G06F 1/00 



Al 



(11) International Publication Number: 
(43) International Publication Date: 



WO 99/26123 

27 May 1999 (27.05.99) 



(21 International Application Number: 



PCT/GB98/03470 



(23 International Filing Date: 



1 



18 November 1998(18.11.98) 



Priority Data: 
9724411.5 
9804503.2 



18 November 1997 (18.11.97) GB 
3 March 1998 (03.03.98) GB 



'(71)(T2) Applicant and Inventor: WAKELY, Christopher, Ben- 
/ jamin [GB/GBJ; 19 Deards Wood, Knebworth, Hertfordshire 

' SG3 6PG(GB). 

(74) Agent: RUNECKLES, John, Frederick; Llewelyn Zietman 
t Solicitors, Temple Bar House, 23-28 Fleet Street, London 
EC4Y 1AA (GB). 



(81) Designated States: CN, JP, US, Eurasian patent (AM, AZ, BY, 
KG, KZ, MD, RU, TJ, TM), European patent (AT, BE, CH, 
CY, DE, DK, ES, FI, FR, GB, GR, IE, IT, LU, MC, NL, 
PT, SE). 



Published 

With international search report 



(54) Title: IMPROVEMENTS RELATING TO SOFTWARE PROTECTION SYSTEMS 
(57) Abstract 

A methid and a system of preventing unauthorised installation or 
running of a program in a computer is described. The method includes 
reading (21) an identifier code associated with the computer which is 
preferably the'hard disk serial number (7) and an identifier code associated 
with the progam. This number (7) is sent (23, 34) to a third party (e.g. 
the software manufacturer) where they are combined and encrypted (25, 
35) using a irivate encryption key (17). The encrypted data relating to 
the combine/ identifier codes is received at the computer and is decrypted 
(27) using astored public decryption key (5). Installation of the program 
is prevented'(31) if the computer identifier code (7) is not equivalent to or 
derivable frem the decrypted data. 
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Improvements Relating to Software Protec tion Systems 

Field of the Invention 

The present invention concerns improvements relating to software 
5 protection systems and more particularly, though not exclusively, to a method of 
and a system for preventing unauthorised installation, copying and/or running of 
a program in a data store of a computer. 
Background of the Invention 

For many years now, one of the greatest problems facing the computer 
1 0 software industry has been how to protect against widespread illegal copying of 
its products. This problem costs the industry billions of dollars in lost sales and 
makes it considerably more difficult for the industry to recoup its investment in 
research and development of new products. 

There have been several attempts to overcome this problem which have 
1 5 been unsuccessful as they have been easily circumvented by software pirates. For 
example, for software delivered on 3Vi inch floppy disks, it is possible to write 
a disenabling code back to the disks during installation, thereby making it 
difficult to accomplish or actually preventing subsequent installations of the 
software program onto other computers. 
20 In US Patent 4,748,56 1 , for example, there is described a method in which 

the "disenabling code" is obtained from identification information unique to the 
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computer on which the software program is first run, this identification 
information being written back to the disk containing the software program 
during the initial running of the disk on the computer. The "written back" 
information is compared by means of a routine written into the software with the 
5 corresponding identification information of the computer on each occasion the 
software is subsequently run. In the event that the "written back" information is 
not identical to that of the computer then the program aborts and will not load. 
A similar method is employed in US patent 4,688,169. In both methods the 
unique machine identifier which is used to generate the disenabling code may be 
1 0 installed in machine readable form within a component of the computer hardware 
eg a PROM or as part of the computer's motherboard or may be located in an 
operating system or an applications program. 

All the methods described above rely in part for their efficacy on the 
writing back of information onto the original medium on which the software 
15 programs are loaded. Unfortunately they are relatively easily circumvented by 
copying the original disks prior to the first installation or running and 
subsequently using these copies for each separate installation. 

With software delivered on CD-ROM any writing to the disk is 
impossible, therefore an alternative arrangement has been used by some 
20 manufacturers. A CD key or serial number is provided on the back of the CD 
case. This key is input by the user during the installation process. Unfortunately 
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this arrangement does not prevent installation of the software on other computers, 
nor does it prevent the copying of the CD-ROM as long as the CD key or serial 
number is also copied at the same time. With the advent of relatively low-cost 
CD writers, the copying of CD-ROMs is likely to increase. 

5 In another method devised to overcome the problem addressed by the 

present invention a serial number is hard coded into the software on the CD- 
ROM. When the software is installed a random key or serial number is generated 
and the user is asked to telephone the software manufacturer or supplier for a 
registration number. This registration number is then input by the user and the 

1 0 installation process completes. Unfortunately, because CD-ROMs are pressed in 
very large batches the hard coded serial numbers are common to a large number 
of CD's and because they are combined with randomly generated keys or serial 
numbers, it is impossible for a supplier to know if the registration numbers he 
supplies are for valid copies of his software. It is thus possible for a large number 

1 5 of pirate copies of the software to be installed by unsuspecting users without the 
supplier being aware. The software can also be easily copied illegally onto many 
machines. A further drawback of this method is that it has been discovered that 
replacing just one small data file turns unregistered software into registered 
software. 

20 US Patent 5,337,357 describes a method of protecting software distributed 

in encrypted form from unauthorised use in which the authorisation to load and 



WO 99/26123 



PCT/GB98/03470 



4 

use one or more of a number of independent or related programs supplied in 
combination with a multiplicity of other programs on a CD-ROM is obtained by 
the user transmitting to a remote location a unique identifier obtained from his 
computer hardware. In this method the unique identifier, which may came from 

5 a PROM installed by the hardware manufacturer or may be some other unique 
"fingerprint" of the computer, is accessed by an installation routine contained 
within the software. The identifier is used to generate a key which is transferred 
to a remote location (eg a central processing section). The remote location then 
encodes this key and retransmits the encoded key which is inserted into the 

10 computer by the program installer and which is used to unlock those of the 
encrypted programs for which authorisation is required. This method does not, 
and is not intended to, prevent the disk on which the encrypted programs are 
originally loaded being copied or used a large number of times. 
Summary of the Invention 

1 5 The present invention aims to provide an improved software protection 

method and system which addresses at least some of the above problems and 
provides greater security against illegal copying of software. 

In its broadest aspect, the invention resides in the appreciation that none 
of the prior art methods described above relies upon a process of marking or 

20 tagging software as it is copied or installed in a computer with an identifier that 
is a combination of identification keys that are specific both to the software 
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program itself and to the computer hardware on which it is first installed or 
copied and that with such marking or tagging unauthorised installation or running 
of software could be made much more difficult and, in certain circumstances, 
prevented altogether. 

5 According to a first aspect of the present invention there is provided a 

method for preventing unauthorised installation, copying or running of a 
computer program on a computer comprising the steps of reading an identifier 
code associated with the computer; combining and encrypting the computer 
identifier code with an identifier code associated with the program, tagging the 

1 0 computer program with the encrypted combined identifier codes as it is installed 
from its storage medium onto the computer or is copied via the computer onto 
another or recipient medium; decrypting the combined codes and comparing the 
decrypted tagged computer identifier code during running of the installed 
program, or during subsequent installation of the copied program, with the 

15 identifier code of the computer on which the program is installed or is being 
installed from the said recipient medium; and preventing the running of the 
program or its installation if the second computer identifier code is not identical 
to or derivable in a pre-determined manner from the tagged identifier code. 

Preferably, the computer hardware identifier code with which the 

20 computer program is tagged or marked is obtained from the permanent data store 
(i.e. the hard disk) of the computer. The hard disk serial (or volume) number is 
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readily readable by a security installation program running either from a CD- 
ROM or other installation medium or from the hard disk of the computer and at 
run time by an installed application. The identifier code may also be, for 
example, derived from the configuration of the computer and its associated 

5 hardware (e.g. printer, modem, serial and parallel ports etc) or may be a serial 
number specifically coded into and associated with the CPU or a PROM forming 
part of or associated with the CPU which can be accessed via an installation 
program or the hard disk of the computer and also at run time. 

The tagging or marking of the software program as it is loaded (or, if on 

1 0 a writeable medium, copied) may, for example, be performed by a routine written 
into the installation software itself which reads the identifier code of the computer 
and carries out the encryption and combination steps and then writes the resultant 
encrypted code into the program during installation. Alternatively the tagging 
may be achieved by a routine written into the operating system of the computer 

15 which automatically runs with any disk copying or installation routine of the 
operating system; or by a separately loaded security software program. During 
the first installation of the program from a writeable storage medium (e.g. a 314" 
floppy) the tagging or marking of the software will normally take the form of 
tagging of both the program loaded on the computer and of the installation 

20 medium (to prevent its re-use on another computer). 

The step of comparing the computer identifier code tagged into the 
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software program with the identifier code of the computer upon which the 
program is run, or is being installed from a disk which contains a tagged program, 
may also be performed by a routine loaded with the program or by a sub-routine 
of the computer's own operating system. 
5 The steps of encryption and decryption increase the level of security 

provided by the method of the present invention because it might otherwise be 
possible to access the combined tagged identifier code within the software and 
change it to the machine identifier code of a second computer. The use of 
encryption makes it more difficult for a hacker or unauthorised user of the 
10 software who is able to access the tagged computer identifier codes to change 
them to that of his own computer. 

Preferably the encryption/decryption is performed by use of private 
key/public key cryptography, more particularly by using an implementation of the 
RSA algorithm as described in more detail in, for example, "Data & Computer 
1 5 Security" by Dennis Longley and Michael Shain, Macmillian Reference Books. 
The usual method used in public/private key cryptography involves the use of an 
enciphering key which is in the public domain and a deciphering key which is 
kept secret. Using such cryptography anyone can encipher data using the public 
key of another user, but only those users with knowledge of the secret key can 
20 decipher enciphered data. The preferred method of the present invention reverses 
the normal usage of the keys and uses the secret key to encrypt the identifier code 
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and the public key to decrypt the identifier code. As the secret key is not 
available to the user it is not possible for him to generate independently the 
encrypted identifier code which is needed to enable the software to be installed 
and run on another computer. Such cryptography is particularly suitable because, 

5 as will be described later, it is possible to ensure that the hardware identifier code 
is encrypted with the private key remotely by the software supplier or 
manufacturer and can then only be decrypted using the public key contained 
within the program. The strength of public/private key cryptography is based on 
the fact that if the generating numbers chosen are sufficiently large it is 

1 0 computationally infeasible to calculate the private key given the public key and 
possibly other information, such as a modulus. Therefore it is not possible for the 
dishonest user to replace the encrypted hardware identifier code with that of his 
own computer. 

Copying and modifying the installed program, so it will run on another 
1 5 computer, is made very difficult by use of public key/private key cryptography 
in association with the method of the present invention. However, in the 
embodiments described above the encryption key is contained in the software and 
it may be possible for a determined copier or hacker to extract it and to use it to 
break the protection. In order to overcome this disadvantage it is a particularly 
20 preferred method of the present invention to include in the software a routine that 
requires the further steps of transmitting the software and hardware identifier 
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codes to a remote location (e.g. that of the software manufacturer or the software 
supplier) for encryption with an encryption key and inputting this remotely 
encrypted identifier code to tag or mark the program. 

There are various methods by which the hardware and software identifier 

5 codes can be transmitted to the software manufacturer or supplier or other remote 
location for encryption and the encrypted data can be re-transmitted and used to 
tag or mark the computer program which will be obvious to anyone skilled in the 
art. These include, without limitation, the user or installer of the program being 
notified of the hardware and software identifier codes on the computer screen 

10 during installation and communicating them to the manufacturer or supplier for 
encryption via a telephone network. The combined encrypted code is given back 
to the installer who inputs it into the computer to tag or mark the program as it 
is installed and, as described above, on the original storage medium if this is 
possible. The communication between the installer and the manufacturer or 

1 5 supplier may be by voice or by electronic means using, for example, the signals 
generated by a touch tone telephone. 

In another embodiment, a modem link is established between the 
installer's computer and the software supplier's or manufacturer's computer via 
a telephone network preferably via the internet so that the encryption and tagging 

20 processes can be carried out automatically without user interaction. It is also 
possible to provide the encrypted data via other non-telephone wide area 



WO 99/26123 



PCT/GB98/03470 



10 

networks. 

When the program which is tagged with the encrypted hardware and 
software identifier codes is run, the decryption key will operate to verify that the 
program is being run on a computer with the same machine identifier code and 
5 will either enable the program to be run unhindered or will prevent it running and, 
for example, the user will be presented with a warning message regarding 
unauthorised use. 

The transmission of the combined hardware and software identifier codes 
to the software manufacturer or supplier enables him to maintain a data base of 

1 0 registered software users which includes the specific information of each user' s 
hardware identifier. This will enable the supplier or manufacturer to authorise 
(by, for example, re-transmitting to the user/installer an appropriate encrypted 
key) the subsequent re-installation of the original software, eg when necessitated 
by some fault with the originally loaded software or when a hardware fault 

15 necessitates reloading. It will also allow the supplier to authorise subsequent 
installation of the software onto another computer if he believes that there is a 
bona fide reason for such re-installation (eg upgrading of the computer hardware, 
hard disk replacement or re-formatting necessitated by hardware or software 
faults or viruses). Where the supplier is contacted by the same installer or by a 

20 second person using the identifier of an already registered hard disk or other 
hardware identifier he will be able effectively to prevent installation if he thinks 
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the re-use is not bona fide. 

The method of the present invention will provide a much higher level of 
security even when the hard coded serial numbers of CD-ROMs (which are batch, 
rather than CD-ROM, specific) are used as the software identifier. However 

5 maximum security can be obtained with the method of the present invention when 
software supplied on CD-ROM, or other read only medium, is being installed by 
utilising a unique recognition label (serial number) provided with each legitimate 
copy of the CD-ROM (such as the product ID usually provided on the outside of 
a sealed envelope or plastic case of the CD-ROM as supplied by the 

1 0 manufacturer) as the software identifier that is transmitted to the software supplier 
or manufacturer for combination with the readable identifier code of the 
computer. The supplier or manufacturer then combines and encrypts both the 
software label ID and the hardware identifier and transmits back to the installer 
a combined access code. Installation and running of the program will only 

15 proceed if both the hardware code and the software label are equivalent to or 
derivable in a predetermined manner from decrypted data to enable installation 
of the program. Otherwise, the program is prevented from being installed or run 
and the user is notified of the refused authorisation. 

The further step of transmitting both the software ID and the hardware 

20 identifier code to the software supplier/manufacturer provides the 
supplier/manufacturer with the possibility of maintaining a database linking the 
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identity of each registered user to his or her hardware and software. Attempts to 
register and use illegal copies of software will be effectively brought to the 
attention of the software manufacturer/supplier who will then be able to take 
appropriate protective measures. 
5 This embodiment of the invention prevents copying and modifying the 

installed program so it will run on another computer. It also prevents illegal re- 
use of the installation medium, or a copy of the installation medium, on another 
computer, because it is possible for the software manufacturer or supplier to 
determine if any request for authorisation has been generated from a valid copy 
10 of the software. Any legal re-use of the installation medium, e.g. if the owner 
wishes to re-instal the software on his computer or on a replacement or upgraded 
hard disk or on a new computer purchased as a replacement can of course, be 
authorised by the manufacturer who will have visibility because the necessary 
authorisation procedure will need to be re-performed. 
1 5 Although it is currently the practice for large batches of CD-ROMs to be 

pressed from a common master, in which case all the CD-ROMs of a batch are 
identical and any serial numbers contained within the software are also identical, 
CD-ROM blanks could be modified to include a small writeable section in which 
a unique recognition label could be written. With a CD-ROM containing such a 
20 unique recognition label the process of reading the label and combining it with 
the identifier code of the computer could be performed by the program itself. 
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According to another aspect of the present invention there is provided a 
security system for preventing unauthorised installation of a program in a 
computer or copying of a program by a computer, the system comprising: means 
for reading an identifier code of the computer; means for reading an identifier 

5 code of the program; means for combining and encrypting the two identifier 
codes; means for tagging the program with the combined encrypted identifier 
code during installation or copying; means for decrypting the encrypted codes and 
comparing the tagged computer identifier code with the identifier code of the 
computer on which the program is run or being installed from a copy; and means 

10 for preventing installation of said program if the tagged identifier code is not 
equivalent to or derivable from that of the computer on which the program is 
running. 

When the identifier code of the computer is a serial number specifically 
coded into a PROM forming part of, or associated with, the CPU the method of 

15 the present invention has the added advantage of being capable of making it 
difficult for the CPU to be used by an unauthorised user (e.g. as a result of theft 
of the CPU). In order to instal a computer containing a stolen PROM-containing 
CPU with software which contains the encryption, decryption routines which 
form part of the present invention, the installer will need to register the software 

20 and hardware identifier codes with the software supplier/manufacturer and this 
will be identifiable from the records held by the supplier/manufacturer. 
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The invention also extends to a combination of a system as described 
above and an encryption apparatus provided at a location remote from that of the 
system, and arranged to encrypt the identifier codes using an encryption key. 

The above and further features are set forth with particularity in the 
5 appended claims and together with the advantages thereof will become clearer 
from consideration of the following detailed description of several exemplary 
embodiments of the prevent invention given with reference to the accompanying 
drawings. 

Brief Description of the Drawings 
1 0 Figure 1 is a schematic block diagram showing a system embodying the 

present invention coupled to a software manufacturer's encryption apparatus; 

Figure 2 is a flow diagram showing the steps involved in the preferred 

method of obtaining authorisation for installing a program, embodying the 

present invention; and 
1 5 Figure 3 is a flow diagram showing several alternative steps involved in 

another method embodying the present invention. 

Figure 4 is a flow diagram showing the sequence of events when running 

a program installed using the present invention. 

Detailed Description of the Embodiments 
20 Referring now to Figure 1, there is shown a system 1 embodying the 

present invention for preventing unauthorised installation of an application 
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program 2 on a computer. In this embodiment, the hardware used for the system 
1 is that of a personal computer (PC). The system 1 comprises a CD-ROM 
optical reader device 3 for reading both the application program 2 and an 
authorisation set-up program 4 from a CD-ROM (not shown). If the application 

5 program 2 is supplied on the CD-ROM in compressed format, it is uncompressed 
during installation by the authorisation/set up program 4. The authorisation/set 
up program 4 includes a decryption key 5 which is described in detail hereinafter. 

Both the application program 2 and the authorisation/set up program 4 are 
copied into a permanent data store (hard disk drive) 6 of the system 1 . The data 

1 0 store 6 has an identification serial number 7 which is specific to this data store 6. 
The serial number 7 acts as the identifier code for the system 1 . Typically, such 
serial numbers 7 are 32 bit numbers which can readily be accessed through the 
DOS command 'VOL', which displays the number 7 in Hexadecimal format as an 
eight digit number. 

1 5 A microprocessor 8, connected to both the CD-reader 3 and the data store 

6, is provided for controlling data flow and for effecting the authorisation 
procedure as will be described in detail hereinafter. In addition, the system 1 
includes a display 9 for presenting messages to the user and a modem 10 for 
linking the system to a telecommunication network 1 1, in this case a telephone 

20 network. 

The system 1 is connected via the telecommunications network 1 1 to the 
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software program manufacturer's or suppliers encryption device 12. The device 
12 comprises a personal computer with a modem 13, a microprocessor 14 and a 
permanent hard disk drive 15. The hard disk drive 15 includes an authorisation 
program 1 6 which is used to encrypt data, using an encryption key 1 7, sent to the 
5 encryption device 12 by the system 1 . 

The first stage in the operation of the system 1 is to seek authorisation 
from the program manufacturer to install the program on the system 1. This 
process is carried out under the control of the system authorisation/set up program 
4 and is described in detail hereinafter with reference to Figure 2. 
1 o The authorisation/set up program 4 is run at 20 and its first step is to read 

the hard disk serial number 7 at 21. It then requests the CD-ROM serial number 
from the user at 21A and the microprocessor 8 at 22 calls up the software 
manufacturer's encryption device 12 using the modem 10 to establish a 
communications link therewith. The manufacturer validates the CD-ROM serial 
15 number at 23, and if this is valid, the hard disk serial number 7 is sent to the 
encryption device 12 at 23A and is combined with the software identifier and the 
two codes are encrypted at 24 by the authorisation program 16 using the 
encryption key 17. The encrypted data (combined encrypted serial numbers) is 
then transmitted back to the system 1 at 25 via the already established 
20 communication link. The communications link between the system 1 and the 
encryption device 12 is then broken at 26. 
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The encrypted data is decrypted at 27 using the decryption key 5. The 
hardware identifier that results from the decryption step at 27 is compared at 28, 
29 with the hard disk serial number 7 previously read at 21 . If they correspond 
to each other, the use of the program 2 is authorised and the installation of the 
5 program 2 is allowed to proceed at 30. Installation usually involves expansion 
of the compressed program 2 to create relevant directories, pathways, readable 
files, executable files etc. If on the other hand, the serial number 7 and the 
decrypted data do not correspond, then use of the program is unauthorised and 
installation is prevented at 31. The user is notified at 32 of the unsuccessful 
10 installation by a message being put up on the display 9 and a warning against 
illegal copying of the program 2 is also displayed. 

The present embodiment as described above uses a public/private 
cryptography technique, the general principles of which are well established and 
will not be described in great detail hereinafter. The reader is referred to 
15 "Cryptography: A New Dimension in Data Security" by Carl H. Meyer and 
Steven M. Matyas - John Wiley & Sons. 

The public key is the decryption key 5 which is included in each copy of 
the program 2 that is sold. The private key is the encryption key 17 which is 
retained by the software manufacturer in the encryption device 12. The feature 
20 of public/private cryptography which makes it so useful is that knowledge of the 
public key does not enable the software hacker to compute the private key 
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without a great deal of effort. In addition, the public deciphering algorithm is 
different from the private enciphering algorithm and carries out steps in such a 
way as to not reveal the opposite steps required in the enciphering process. In 
this way, even though the software hacker has access to the decryption algorithm 

5 in the authorisation/set up program 4, he is not able to determine the encryption 
algorithm. In this embodiment, an RSA algorithm is used for the 
encryption/decryption processes. The RSA algorithm is described in detail in 
"Data & Computer Security" by Dennis Longley and Michael Shain, Macmillian 
Reference Books. This is particularly robust algorithm which is based on 

1 0 factorisation using large prime factors. 

The comparison step 28, 29, as described above, requires the decryption 
result to correspond to the hard disk serial number 7, However, it is also possible 
for the decryption result and/or the hard disk serial number 7 to be further 
processed in a predetermined manner before this comparison is made. For 

15 example, the hard disk serial number may be exclusively read with a 
predetermined number prior to the comparison. This feature increases the 
resilience of this data protection system to software hackers. 

In the embodiment described above the CD key is already written into the 
installation/set up program 4 and can be combined in a predetermined manner 

20 with the hardware serial number 7, for example by an Exclusive OR function, the 
result being transmitted to the encryption device 12. Various other ways can be 



WO 99/26123 



PCT/GB98/03470 



\ used to combine the CD key and the hard disk serial number 7 which all help to 

make the system more secure. 

The above embodiment has been described using a telephone network 1 1 . 
However, the present invention is not restricted to such a network which can be 
5 quite slow and has a restricted bandwidth. Rather, it is possible to use wide area 
networks (WANs) such as ISDN or dedicated internet connections which do not 
use the telephone network. 

The process of obtaining authorisation as described in the above 
embodiment has been automatic without the need for human involvement. 
10 However, the invention is also applicable to software where the user does not 
have computer access or computer connection usually via a modem to a 
telecommunications network. In this situation, the authorisation/set up program 
4 is modified as set out in Figure 3 where steps 23 to 27 of Figure 2 are replaced 
by corresponding steps 33 to 37. 
1 5 Referring to Figure 3, the replacement step 33 to 37 are now described. 

The hard disk serial number 7 is presented at 33 to the user on the display 9. The 
CD-ROM serial number is presented at 33 A to the user on the display 9 and the 
user then telephones the software manufacturer at 34 and communicates the hard 
disk serial number 7 and CD-ROM serial number to him (Step 34A). The 
20 software manufacturer encrypts at 35 the serial number 7 and the software 
identifier using the encrypting device 12 and the private encrypting key 1 7. The 
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manufacturer then communicates the encrypted combined code to the user at 36. 
Finally, the user enters the encrypted code into the system 1 at 37 which is used 
by the authorisation/set up program 4. 

Figure 4 is a flow diagram illustrating the sequence of events which occur 

5 each time a software application installed on a computer using the present 
invention is run by the operator. In Figure 4, the loading of the installed 
application is initiated at 38 and as a first step 39 reads the hard disk serial 
number 7. This serial number is compared at 41 ,42 with the decrypted hard disk 
serial number read by the application at 40. If the two serial numbers correspond 

10 then the loading of the software application is allowed to continue at 43 and the 
loaded application may then be run by the operator. If, on the other hand, the two 
serial numbers do not correspond then the loading of the application ceases at 44 
which may be followed by a warning notice to the operator at 45. 

Various other modifications and improvements of the above described 

15 embodiments are possible without departing from the spirit and scope of the 
present invention as determined by the appended claims. For example, the 
encrypted hard disk serial number should be written directly into the main process 
of the authorisation/set up program 4, as it is being copied from the CD ROM or 
other medium to the hard disk 6 of the system 1. This makes subsequent 

20 dishonest modification and hacking more difficult. Other ways of improving the 
security of this system are set out below: Public and private keys should be 
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changed regularly, if possible for each new batch of CD-ROMs. Public and 
private keys can be different for each geographical region that the program 2 is 
sold in. The public key and associated variables should be directly coded into the 
main routine of the authorisation/set up program 4, as opposed to being 

5 parameters in the call to routines. 

It should also be noted that the program does not have to be provided on 
CD-ROM. The invention is applicable to software provided on conventional 
floppy disks, by DVD's and to software delivered to the customer via a wide area 
network such as the internet or ISDN. Use of the invention in this latter case 

1 0 would mean that if software was illegally copied during transmission it would be 
unusable. 

It is also to be appreciated that the present invention extends to any 
software program, even if installation of the program is not required. In this 
regard, use of the program even from CD-ROM, can be readily prevented by the 
1 5 present invention unless specific authorisation is obtained. 

Although the description above refers to the communication of the 
computer serial number and software serial number to the software manufacturer 
or supplier it is to be understood that the communication can be to any remote 
location authorised by the software manufacturer at which registration and 
20 encryption can take place 



WO 99/26123 



PCT/GB98/03470 



22 

CLAXMS; 

1 . A method for preventing unauthorised installation, copying or running of 
a computer program on a computer comprising the steps of:- 

reading an identifier code associated with the computer; 
5 encrypting the computer identifier code with a identifier code associated 

with the program; 

tagging or marking the computer program with the encrypted combined 
identifier codes as it is installed from its storage medium onto the computer or is 
copied via the computer onto another or recipient medium; 

10 decrypting the combined codes and comparing the decrypted tagged 

computer identifier code during running of the installed program, or during 
subsequent installation of the copied program, with the identifier code of the 
computer on which the program is installed or is being installed from the said 
recipient medium; and 

15 preventing the running of the program or its installation if the second 

computer identifier code is not identical to or derivable in a pre-determined 
manner from the decrypted tagged identifier code. 

2. A method according to claim 1, wherein the tagging is performed by a 
20 routine written into the computer program itself. 
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3. A method according to claim 1, wherein the tagging is performed by a 
routine written into the operating system of the computer. 

4. A method according to claim 1, wherein the tagging is performed by a 
5 separately loaded security program. 

5. A method according to any preceding claim, further comprising 
transmitting the computer identifier code and the program identifier code to a 
remote location for encryption with an encryption key. 

10 

6. A method according to claim 5, wherein said encryption key comprises 
a private key and said decryption key comprises a public key. 

7. A method according to claim 5 or 6, wherein the encrypting and 
1 5 decrypting steps are carried out using an implementation of the RS A algorithm. 

8. A method according to any one of claims 5 to 7, wherein the identifier 
codes are transmitted to the remote location and/or the encrypted identifier code 
data is received, via a telephone network. 

20 

9. A method according to any one of claims 5 to 8, wherein said transmitting 
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and/or receiving steps are carried out via the internet. 

1 0. A method according to any of claims 5 to 8, wherein said identifier codes 
are transmitted to the remote location and/or the encrypted identifier code data is 

5 received, via a wide area network. 

11. A method according to any of claims 1 to 10, further comprising 
displaying the hardware identifier code to the user after said reading step for 
subsequent encryption. 

10 

12. A method according to any preceding claim, further comprising 
displaying a message to the user when an attempted unauthorised installation or 
running of the program fails. 

15 13. A method according to any preceding claim, wherein the computer 
identifier code is that of a permanent data store of the computer. 

14. A method according to anyone of claims 1-13, wherein the identifier code 
is that of a PROM forming part of or associated with the CPU of the computer 

20 

15. A security system for preventing unauthorised installation of a program 
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in a computer or copying of a program by a computer, the system comprising: 

means for reading the identifier code of the computer; 

means for reading an identifier code of the program; 

means for combining and encrypting the two identifier codes; 
5 means for tagging or marking the program with the combined encrypted 

identifier codes during installation or copying; 

means for decrypting the encrypted codes and comparing the decrypted 
tagged computer identifier code with the identifier code of the computer on which 
the program is run or being installed from a copy; and 
1 0 means for preventing installation of said program if the decrypted tagged 

identifier code is not equivalent to or derivable from that of the computer on 
which the program is running. 

16. A system according to claim 1 5 wherein the step of encryption comprise 
15 the use of a private key and step of decryption comprises the use of a public key. 

1 7. A system according to claims 1 5 to 1 6 further comprising means 

for connecting said system to a telephone network for transmitting said identifier 
codes to said remote location and/or receiving the encrypted combined identifier 
20 code data. 
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18. A system according to claim 1 7 wherein said receiving and/or transmitting 
means are connected to the internet. 

1 9. A system according to claim 1 6 further comprising 

5 means for connecting said system to a wide area network for transmitting 

the identifier codes to the remote location and/or receiving the encrypted 
combined identifier code data. 

20. A system according to any of claims 15 to 19, further comprising a 
10 display for displaying the identifier code for subsequent encryption and/or a 

message to the user when an attempted unauthorised installation of the program 
fails. 

21 . A system according to any of claims 1 5 to 20, wherein the identifier code 
15 is the identifier code of a permanent data store of the computer. 

22. A system according to any of claims 1 5 to 20 wherein the identifier code 
is a serial number of a PROM forming part of or associated with the CPU of the 
computer. 

20 

23. A combination of a system according to any of claims 15 to 22, and an 
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encryption apparatus provided at a location remote from that of said system, the 
apparatus being arranged to encrypt the identifier codes using an encryption key. 

24. A combination as claimed in claim 23, wherein the encryption apparatus 
5 further comprises means for receiving said identifier codes from said system and 
means for transmitting said encrypted combined identifier code data to said 
system. 



25 . A combination as claimed in claim 23 or claim 24 wherein the encryption 
1 0 apparatus uses public key/private key cryptography. 
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